Introduction
Lophira belongs to the Ochnaceae family and it comprises approximately 35 genera and 600 species, thus it is widely represented in the tropics [1] . Lophira lanceolata species. It is a tree of 8 to 10 m tall growing in the dry wooded savanna areas and is widely distributed from West to Central African countries such as Senegal, Cameroon, Sudan and Côte d'Ivoire [2] . The tree is straight or twisted, with leaves alternate, clustered at the end of short straight branches and blade oblong lanceolate. It has corky grey bark surface [3] .
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A b s t r a c t
The present study aims at comparing n-vitro scavenging activities of methanol extract and fractions of Lophira lanceolata leaves, and also to study the oral acute t acetate fraction. Petroleum ether, dichloromethane, ethyl acetate, butanol and water fractions were prepared from the methanol extract of the plant. The scavenging activity picrylhydrazyl), the total phenolic (TPC) and total flavonoid (TFC)contents fractions were determined by spectrophotometrical methods using gallic acid (GA) and quercetin (Qu) as reference antioxidant. The fifty percent inhibitory concentration (IC percent effective concentration (EC 50 ) and the antiradical power (ARP) were determined for all extract and fractions. An acute toxicity study using a single oral dose of 5000 mg/kg of the ethyl acetate fraction of the plant was conducted in female Albino rats OECD(420) Guidelines. Blood samples were collected for hematological and biochemical analysis. Histopathological examinations of the heart, kidney and
The results showed that the ethylacetate fraction of L. lanceolata scavenging activity of DPPH (IC 50 =1,43;EC 50 = 0.07 and ARP= 14, 28) and also contain the highest amount of total phenols (14,4±0,02mg of GA equivalent/g of plant fraction flavonoids (93,3±0,04mg of Qu equivalent/g of plant fraction)as and ascorbic acid (IC 50 =5,82;EC 50 = 3.44; ARP=3,44). The hematological parameters and the lipid profile didn't show any major change compared to the control group. However, a significant increase of aspartate aminotransferase (A aminotransferase (ALT, p<0.001) showed that the ethyl acetate fraction of the methanol extract of L. lanceolata leaves might not totally be safe for consumption, in the conditions of our experiment. Keywords: antioxidant activity, acute toxicity, hematology, biochemistry, histopathology Lophira lanceolata.
belongs to the Ochnaceae family and it comprises approximately 35 genera and 600 species, thus it is widely ta is one of these It is a tree of 8 to 10 m tall growing in the dry wooded savanna areas and is widely distributed from West to Central African countries such as Senegal, Cameroon, Sudan and Côte h leaves alternate, clustered at the end of short straight branches and blade oblong-L. lanceolata is used, in traditional medicine, to treat several illnesses. Its Leaves are used for the management of and the treatment of female infertility [4, fresh leaves is administered orally against headaches, dysentery, diarrhea, cough, abdominal pains and hypertension [3] . Previous studies on the leaves of antihypertensive, anti-diarrheal, anti effects of the water and methanol extracts [6, 7, 8] . our research team has shown the acetate fraction of L. lanceolata on blood pressure and heart rat anesthetized cats [9] .The phytochemical screening of chloroform and petroleum ether fractions of the leaves has revealed the presence of phenols, flavonoids, glycosides, tannins
This article is distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use and redistribution provided that the original author and source are credited.
411-421
study of methanol leaves extract (Ochnaceae) in rats.
Benoit B. N'guessan 1,2* , tienne E. Ehile 1 activities of methanol extract and leaves, and also to study the oral acute toxicity of the ethyl Petroleum ether, dichloromethane, ethyl acetate, butanol and water fractions were prepared activity of DPPH (2,2-Diphenyl-1-PC) and total flavonoid (TFC)contents of the extract and methods using gallic acid (GA) and The fifty percent inhibitory concentration (IC 50 ),fifty antiradical power (ARP) were determined for all using a single oral dose of 5000 mg/kg of the ethyl acetate fraction of the plant was conducted in female Albino rats following the for hematological and biochemical analysis. Histopathological examinations of the heart, kidney and liver were performed. lanceolata had the highest free radical = 0.07 and ARP= 14,28)and also contain the mg of GA equivalent/g of plant fraction) and total flavonoids (93,3±0,04mg of Qu equivalent/g of plant fraction)as compared to other fractions = 3.44; ARP=3,44). The hematological parameters and the lipid profile didn't show any major change compared to the control group. However, a (AST,p<0.001) and alanine (ALT, p<0.001) showed that the ethyl acetate fraction of the methanol extract for consumption, in the conditions of our biochemistry, histopathology, is used, in traditional medicine, to treat several illnesses. Its Leaves are used for the management of toothache tment of female infertility [4, 5] .The decoction of the fresh leaves is administered orally against headaches, dysentery, diarrhea, cough, abdominal pains and hypertension [3] .
Previous studies on the leaves of L. lanceolata have shown anti-plasmodial and antioxidant effects of the water and methanol extracts [6, 7, 8] .More recently, our research team has shown the lowering effect of the ethyl on blood pressure and heart rate of .The phytochemical screening of the ethanol, chloroform and petroleum ether fractions of the leaves has revealed the presence of phenols, flavonoids, glycosides, tannins ISSN: , which permits unrestricted use carbohydrates and sugars in these fractions [10] .An acute toxicity study reported the LD 50 of the ethanol, acetone, chloroform and water extracts from L. lanceolata [11] . Despite some few antioxidant studies on the methanol extract of L. lanceolata leaves, there is a need to carry out further investigations on the efficiency and safety of plants with high antioxidant potential, as recommended by the World Health Organization [12] . Antioxidants possess the ability to protect cells and tissues from damages caused by free radical and reactive oxygen species which are produced during normal oxygen metabolism or are induced by exogenous damage [13] . The mechanisms of protection of antioxidants from cells damage can be indirectly mediated by enhancing natural defence of cell and/or directly by scavenging the free radical species [14] . Natural antioxidants agents include carotenoids, vitamins, flavonoids and phenols that are microconstituents capable to prevent the destructive process caused by oxidative stress [15] . The present study was undertaken to further investigate the antioxidant potential of L. lanceolata leaves, by screening different fractions for the said activity so that it could serve as a basis for subsequent studies and also to further investigate the acute toxicity of the most active fraction, by analyzing the possible hematological, biochemical and histopathological changes. 
Material and methods

Animals
Female albino rats (120 g-125 g body weight) were purchased from the animal house of the department of microbiology, University of Ghana. The animals were housed in cages with stainless steel grid covers and sterilized wood shaving as bedding material in a controlled environment (Temperature 25±3ºC, relative humidity 60 ± 10% and light at 12h light/dark cycles). A commercial feed and tap water were provided ad libitum. The animals were acclimatized for 7 days before the experiment day.
Methods
Preparation of the methanol crude extract and its fractions
The method of preparation of the crude extract and its fractions has been previously described [9, 16] . Three hundred grams (300g) of air-dried powder were weighed and mixed with Methanol 80% in the ratio 1:10 (1 part of powder = 10 parts of solvent). Mixture was put in conical flasks and placedon a rotary shaker (Orbit Lab-line, Ill, USA) at 200 rpm for 24 hours at room temperature(25±3ºC). The mixture was filtered on cotton wool and the residue was re-extracted twice for 6 hours. The methanol was evaporated at 50º C using a rotary evaporator (Buchi Rotavapor, Model R-210) and freeze dried using a freeze dryer (Super Modul YO 230, USA) to obtain a powder. The powder was weighed and labeled as LL CE . It was stored at 4 o C in airtight bottles until ready for use. The yield of the dry extract was then calculated. Twenty grams (20g) of LL CE was dissolved in 200 ml of distilled water. The mixture was further successively partitioned (1:1, v/v) by petroleum ether(LL FPE ), dichloromethane(LL FDCM ), ethyl acetate(LL FEA ) and saturated Butan-1-ol(LL FB ).Solvents were evaporated using a rotary evaporator (BuchiRotavapor, R-210) at 40 o C. The dry extracts were weighed, labeled and stored at 4 o C in airtight bottles until ready for use. The yield of these fractions was also calculated.
Evaluation of scavenging activity
The ability of the plant extract to scavenge DPPH free radicals was assessed according to the methods previously described [17, 18] . The stock solution of extracts were prepared in methanol to achieve the concentration of 0,1mg/ml. Serial dilutions were made to obtain concentrations of 0.6; 1.66; 2.5; 3.3; 6.66; 10 and 16.67 μg/ml. Two ml(2ml)of each solution was mixed with 2 ml of methanol solution of DPPH (20µg/ml). Ascorbic acid, used as a control is prepared in the same condition than extract and fractions. Control sample contained all the reagents except the extract or fractions. After 30 min incubation in darkness at room temperature(25±3ºC), Absorbance(A) was recorded at 517 nm. Percentage of inhibition (I) was calculated using equation (1):
The fifty percent inhibitory concentration (IC 50 ) was determined using Graph Pad software (Prism V 5.01, USA).
Fifty percent Effective Concentration(EC 50 ) and Anti Radical Power (ARP) were calculated using formula(2) and (3) as described by [19, 20] . Phytochemical screening Secondary metabolite families were screened using methods previously described by [21, 22] Determinationof Total Phenolic Contents (TPC)
Total phenol contents in plant extract and fractions were determined spectrophotometrically by the Folin-Ciocalteu method [18] . Extract and fractions in the concentration of 1 mg/ml in methanol were used in the analysis. The reaction mixture was prepared by mixing 0.3 ml of extract or fractions, 0.2 ml of methanol, 4.5 ml of distilled water, 0.4 ml of Folin-Ciocalteu's reagent and 0.5 ml of Na 2 CO 3 . The samples were thereafter incubated at room temperature for two hours. The absorbance was determined using spectrophotometer at λmax = 765 nm. The same procedure was repeated for the standard solution of gallic acid and the calibration line was constructed. Based on the measured absorbance, the concentration of phenol was read (mg/ml) from the calibration line; then the content of phenolics in extracts was expressed in terms of Gallic Acid equivalent (mg of GAE/g of extract or fractions).
Determinationof Total Flavonoid Contents (TFC)
Total Flavonoid Contents in all the extract and fractions were determined using spectrophotometric method [23] . Extract and fractions in the concentration of 1 mg/ml in methanol were used in the analysis. The reaction mixture was prepared by mixing 1 ml of the extract or fractions, 1ml of methanol and 2ml of AlCl 3 (2%) . The mixture was vortex and allows standing for an hour at room temperature. The absorbance was determined using spectrophotometer (JENWAY, Model 6305) at λmax = 415 nm. The same procedure was repeated for the standard solution of Quercetin and the calibration line was constructed. Based on the measured absorbance, the concentration of flavonoids was read (mg/ml) on the calibration line; then, the content of flavonoids in extracts was expressed in terms of Quercetin equivalent (mg of QuE/g of extract or fractions).
Experimental animals and procedure
Rats were grouped into two groups of 5 rats each. The control group received, orally, distilled water while the treatment group was treated with LL FEA with a single dose of 5000 mg/kg b.w. The animals' body weights were monitored weekly and their behaviors were observed daily for 14 days for any abnormal clinical signs such as skin changes, morbidity, aggressivity, sensitivity of the sound and pain, as well as respiratory movement. Under ether anesthesia, blood was obtained via cardiac puncture. Samples of the blood collected were aliquoted into K 3 EDTA-tubes and tubes containing gel clot activator, respectively. The EDTA blood was immediately analyzed for hematological parameters using the hematology autoanalyser (Sysmex XT 2000i, Japan).The serum was prepared from gel clot activator blood using a centrifuge (PowerspinTM LX, Unico) at 4000 rpm for 5 minutes. Some electrolytes and biochemical parameters were evaluated using Eschweiler Combi Line and Hospitex Mega 200 respectively. The heart, liver and Kidneys were removed and kept in 10% buffered formalin for histopathological analysis. All experimental procedures and assays were conducted in accordance with the international guidelines for evaluating the safety of herbal medicines [24] .
Histopathological analysis of organs
After a routine procedure, the tissues were blocked in paraffin and cut to 5-μm thickness. The tissue sections were stained with hematoxylin-eosin (H&E) and examined microscopically. The stained sections were evaluated by an experienced pathologist, who was uninformed about the groups.
Statistical analysis
The hematological and biochemical parameters are presented as means ± SEM and analysis for statistical differences was done usingone-way analysis of variance (ANOVA).Differences were considered statistically significant at p<0.05.
Results
Percent yield of plant fractions
Values for percent yield of the extracts are presented in Table 1 . Dichloromethane fraction(LL FDCM ) gave the lowest yield value of 6.6% while the highest yield value of 43.65% was revealed byaqueous fraction(LL FA ). 
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Total phenol (TPC) and total flavonoids (TFC) content
Results for total phenol and total flavonoid are presented in figure 2 and 3. The total phenol content of the fractions were in the following decreasing order LL FEA >LL FPE >LL CE >LL FB >LL FDCM >LL FA . Ethyl acetate fraction (LL FEA ) gave the highest value for total phenol content (14.4 ± 0.02mg of GAE/g) while the lowest value was revealed by aqueous fraction (0.134 ± 0.01 mg of GAE /g). The total flavonoid content of the fractions were in the following decreasing order LL FEA >LL FB >LL FPE >LL CE >LL FA >LL FDCM . Ethyl acetate fraction (LL FEA ) gave the highest total flavonoid content (93.93± 0.04 mg of QuE/g) followed by Butanol fraction (LL FB ) (78.31 ± 0.02) while dichloromethane fraction (LL FDCM ) gave the lowest value (0.39 ± 0.03 mg of QuE/g). 
Ascorbic acid 50
Log concentration of extracts, fractions and drug (g/ml) % DPPH Scavenging Effect 
Clinical symptoms and relative organ-body weight
In the acute toxicity study, rats given high dose of LL FEA (5000mg/kg) were more agitated just after administration of the extract. This behavior ceased before the next 30 minutes. No case of death was recorded during the 14 days of observation. The LD 50 was estimated to be higher than 5000 mg/kg. No significant differences are noticed in the relative organ weight of the organs (Figure 4 ). 
Haematological analysis of samples
The results are presented in Table 4 .There was no significant change of the haematological parameters, except the hematocrit which significantly increased by about 8% (p < 0.01) compared to the control group. EOS: eosinophilis; BAS: basophilis. **P < 0.01; albinos' rats (n =5/group). Data are expressed as Mean ± S.E.M. Table 5 and 6 show results for the biochemical test for lipid profile and liver function. Table 7 shows results obtained from the biochemical parameters used as markers for renal function. The dose of LL FEA administered had no significant effect on the lipid profile parameters. The liver function test revealed significant increase of AST and ALT by 51.61% and 73.64% respectively(P < 0.001). There was no change in the serum levels of urea, sodium, calcium and potassium while creatinine level significantly decreased (P < 0.05) compared to control. 34.4 ± 1.03 34.8 ± 1.02 ALP (U/L) 300 ± 17.1 292 ± 11.9 GGT (U/L) 10.8 ± 0.86 11.6 ± 0.92 AST (U/L) 13.6 ± 1.94 27.8 ± 0.86*** ALT (U/L) 13.6 ± 1.08 51.6 ± 0.51*** TP: total protein; T-BIL: total-bilirubin; D-BIL: direct-bilirubin; ALB: albumin; ALP: alkaline phosphatase; GGT: gamma glutamyl transferase; AST: aspartate aminotransferase; ALT: alanine aminotransferase. ***P < 0.001; Albinos' rats (n =5/group). Data are expressed as Mean ± S.E.M. 7.93 ± 0.43 7.68 ± 0.31 Na + : sodium ion; K + : potassium; ion Ca 2+ : Calcium ion. *P < 0.05; Albinos' rats (n =5/group). Data are expressed as Mean ± S.E.M
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Biochemical analysis of samples
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Histopathological analysis of organs
Microscopic examination of the organs in all treated groups did not revealed any structural changes ( Figure 5, 6 and 7) .No observable cardiomyopathy was noted in the heart, the kidneys didn't show any observable histological lesions in the glomerulus and the tubules. There were no observable histological lesions in central vein of the liver. 
Discussion
Qualitative phytochemical screening of the methanol extract of Lophira lanceolata and its fractions revealed the presence of tannins, phenolic compounds and flavonoids and the absence of alkaloids and cardiac glycosides. This result is in accordance with those obtained by some other researchers [6, 10] . However, the quantitative analysis of the total phenol and the total flavonoid contents of L. Lanceolata showed that the ethylacetate fraction contains the highest amount of these two secondary metabolites. All fractions possess scavenging properties. However, apart from the dichloromethane and aqueous fractions, all other fractions have more scavenging ability than ascorbic acid. These findings are in accordance with the results found on the methanol leaves extract of L. lanceolata [8] .
As reported in the literature, there is a high correlation between the total phenol and total flavonoid contents and the antioxidant capacity [25, 26] . This seems to be in accordance with our findings since the ethyl acetate fraction is the fraction that contains the highest amount of TPC and TFC and at the same time the fraction with the highest antioxidant ability. Phenolic compounds are potent antioxidants because of their scavenging ability on reactive oxygen species mediated by their hydroxyl groups [26, 28] . This activity is believed to be mainly due to their redox properties, which plays an important role in adsorbing and neutralizing free radicals [29, 30] . It has been reported that bioactive fractions of various medicinal plants having free radical scavenging and antioxidant properties are useful for the prevention and treatment of cardiovascular diseases [31, 32, 33] . This could therefore justify the use of Lophira lanceolata in the treatment of hypertension as reported by [6, 9] .
In oral acute toxicity study, single administration of 5000 mg/kg b.w.
of the ethyl acetate fraction of L. lanceolata did not cause any death of rats during the 14 days of observation. Therefore, according to OECD's guidelines (420), the LD 50 of the ethyl acetate fraction might be higher than 5000 mg/kg b.w. The fraction is therefore regarded as being relatively safe or practically nontoxic and does not probably contain toxic compounds. This result is in accordance with the acute toxicity study conducted on the aqueous extract of L. lanceolata [11] .
The assessment of hematological parameters could be used to reveal the deleterious effects of foreign compounds including plant extracts on blood constituents of animals [34] . The measured parameters didn't show any significant change, apart from the value of hematocrit. Hematocrit is a measure of the percentage of red blood cells to the total blood volume. A low value of this parameter may indicate anemia [35] . Therefore, the fraction don't cause anemia since it increases the percentage of blood cells. The impact of the extract of LL FEA on vital organs such as liver and kidney was assessed through blood enzyme activity of AST and ALT. Under normal circumstances, these enzymes mostly reside within the cells of the liver and kidney. But when the liver or kidney is injured, these enzymes are spilled into the blood stream, and consequently their blood level rise [36] . The results showed that the leaf LL FEA affects significantly the serum level of ALT and AST suggesting that the extracts would have injured the liver and the kidney. Creatinine and urea level serve as good indicators of the renal function [37] . Any rise in the blood of these substances levels is only observed if there is marked damage of functional nephrons [38] . The leaves L. lanceolata reduced significantly the serum Creatinine in this study. The reduction of serum creatinine and urea would suggest that LL FEA would not have affected negatively the renal cells. In toxicology studies, organ weight and structural changes is an important endpoint for detecting harmful effects of chemicals [39] . The results of this study revealed that the essential organs, such as liver, kidneys and heart did not showed any significant weight and structural changes at the end of the experiment. This result suggests that LL FEA would not really cause any lesion on the analyzed organs as shown by the histopathology examination of the heart, kidney and liver in the control and treated rats revealed no visible lesion or necrotic sign. This result suggests that the ethyl acetate fraction of Lophira lanceolata leaves do not have toxic effect on these organs.
These results seem contrary to the significant increase of ALT and AST indicating a dysfunction of the kidney and liver. However, this change might not be of significant clinical importance.
Conclusion
According to our findings, the ethylacetate fraction of Lophira lanceolata leaves showed the highest amount of total phenol and flavonoids contents. This fraction also showed the best free radical scavenging activity of DPPH. TPC and TFC contained in the leaves extract and fractions could be responsible of the antioxidant ability of Lophira lanceolata. In addition, the fraction seems to be nontoxic in our experiment regarding its LD 50 and the beneficial effects on the hematological, biochemical and histopathological parameters studied on rats. 
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